EUROPEAN PATENT SPEClFleMION 



(21) 

(22) imoimmnmAm 



Verfahren zur Hersteilung von hydrophobsr pyrogener KieseSsaure 

n d'une sisice pyrogenique hydfophobe 





PeiSfsS^ CFS4 iCU {GBJ 


(30J Prionty: 12.01.1S98 US 5852 








(73) PropriStof: DOW COR?<S§?^G CORPORATiOf^ 
^^^^SSStrPhiUip Joseph 


Braufisber9ftrFJd29 ^^^^ 

(56) References Cited; 

EP-A- S 28? 418 EP-A- 0 306 862 
EP-A- Q 475 132 GB-A- 1 11D 331 


Gowbrfdg'e, Vate CfTi rmim 

. Hsrron, mmsm 
Cowbrsdss, South GSamorgan CF?1 7Ay (G8) 


US.A~S122S20 yS-A^4 844 077 
AODWSO KOSAN CO LTD), 2S Oc^iJsr 1SS4 


Barry/v3S« of Oismargm C?6a 7JH {GB} 





i 



^ Nets: VVith;n nxie iv 
^ noJiaito the r:Drof. 



lii be ^l€d in 
1 paid. (Art. 



SPSS2Sai8S1 



Dessnptsen 

^001| The prsserit invention is a method for preparation of bydfophobic fumesi silicas wtiich are usefu! as reinforcms 
fiiisrs m rubber compositions. The method compiisas a first step wherein an sqtieous suspeosiofi of f-Jii-ed siiics :s 
5 contscled wiSi ars organosiiicon compound in the aqueous phsse and in the presence of a cstaiytlc amou ri* of s n sac 
to gffed nydrophobing of said silica to form an aqueous suspension of s hydrophobic furrssd siiiw;. in ss preferred 
rf;iJ;^;o.i step pjrthercKinipri&es the presence of a wa?er-misc:bieorgc3r5r,so;^^^^^ 

c;f S3:d si!it>:3 vif;th t-sid organosiifcon compound. Ths htm?:d siitca tsiied hetair; prsfi&rabjy hss s SET surface as^ea grists" 
than S'} m2;g. |n s secof-;; stesp of Shis nnji-hcd. the .-squeous suspension of hydrophobic fiJfned siiics i-s a)nt3Ct8d wiih 

so ;3 wsief-trnn-iiscible organic i-aW-^vA a; s soivarst fo sifica woight raSo grosatSf than 0.1 :1 to effec! sepafatiors of s hydro- 
piiobic f:jr!;isd siiica Ucrr: the aqueotjs phase. In a pf^ferfisd process, the recov«fed hydropiiobic fumed sitica hss a 
surface area withifs a range of 100 nvVg to 750 m%. 

Although hydrophobic fumed ssfieas ptspared by our ciaimed method are ussM in many appitcatlons, sucii 
as fSiriforeing and extsiiding fiiters Sn natural fubbsrs, thermal insuiatiorj and fioatslion d6wces, they are partiOiiady 

is useful 3« reinfordng fiiiens in sittcone rubber compositions It is weti known that silicons rubbers formed froni Sie vut- 
can'izstioo of po'yrfiorggnositoxane fiuids or gums generally have low elongation and tensife strength properties One 
means.- for improving these properties irvoK'es Ihs incfirpofation of a reinforcing silica fsSter, swch as fumed siiica, into 
ti^s fi!.i:d or gum before curing. Hov/ever, fumed S!i:ca lias a tendency to interact with ths poiydiorganossioisar-s f^iiid or 
g'lifii to cause a pheno,Tisnon typicai?v referred to as "crepe harcienino". iri the past, a corssiderasie effort has been 

and 3! ;o i.'nprcves ti":s physica! properLtes of the cured silicone rubber. Known processsii for nyc-rophci>!ng fusneO Siiica, 
howevsr, cofitrsbute significantly to the oaslcf the fumed siKc® and therefore less costiy mstnods of tresting fomed 
siiica fii^ desired, 

2S U.S. Patent 3.015^648 teaches Jtiaking of tiydrophobicsiiics powrfet? byreacting an organositicasn conpoiii-sc, 

such asdimethyidiGhiorosRsne or tornethyi-^iiethoxysiisne;^ sifica organogei in the prssenoe of ars acidic catalyst 
to foniTi a hydrophobic ssSca hydrogel The hydrophobic sBioa hydrosei in the aqueous phase is &)efl contacted with a 
v/ater-imfnisdbis organic soK'eRt to convert the hydrophobic sifica hydrogel to a hydrophobic silica organogei which 
segrssates Intc; the, organic phase. 

30 U.S. Patent 4,oy2,7§6 describes 3 rr^etiicd where finety divided hydropi-iobic siftca ;5nd s;;;ca;i?f. arc. pfijp ^!Po 

by pfe;:jpitaficn or alkai! Ss!;cate soiuticns wit^i n');r(eral aads or wetai ssit soiut^on;; and next s-estsd w:th orji.snciiolot.: 
lanes, "fbe orgariOi-:3iosi!ane is a pre poly condensed orgsnchalosiiane or a :-ni.<ture c' prepolyconpensed ofgc-no-ia- 

iOSilSi-iiiS. 

K-.'-i F'Citsnt r.i,00S,8'A1 also disciosss 3 nisti-!SX5 for maKing a nyarophcbic precipitated sihc^s lisef-ji a;; a ioin- 

9S fordnci fiSier \n siiicone eiastorr^efs. in a first step, the precipitated siiica in aqoeous. suspension is hydrophobed wtii 
an organositicon compound. Ifi a second step, a wster-immiscibie organic sofvsnt is added So effect separaUon of the 
hydrcpiiobic pi-ecipitated siiica from the aqueous phase. The water ittinsscibls organic solvent is normafiy adde(i to 
tijs prtjcess at a voiume<l.) to weight (Kg) ratio of siiica of from 1 to 5 and preferably from 1.5 to 4.5, 
^OSOS} Sritish Specifics^on 1,110,331 daims ^e hydrophobing of an aqueous suspension of fumed silica having a 

•^0 BET ssjrfac® area of 50 fn?/g with a aikyi halogen slfane artd ths subsequent fioc&ifation in a water-immisciiJie organic 
iiqifid, In quantities of from Q.QI to IX based on tiie entire we^ht of the suspen^on. in the exam?:^, this reference 
details tiie addition of 3 mi of toluene to an aqueous suspensson comprising 300 g of hydrophobed silii:^ that provides 
for s 50iv.?ru to siiicii raiio Gf 0,01:1. This leferenc© does not suggest or teach 8i8 use of a poiar agsr.'-c soWe^it to 
faciSitats hy£!ropi-ujb;r:-j (jf ihs Uirnsd siiica. 

45 fOOff?] Tii9 pressfit invenlion provides a method for preparing a hydrophobic furr-ed siiics. 0'.k rrteti-sod corrior^ses- 
\A) cciiitactinc; ar: aqueo^js siJSpension of a fumed .siiica witr! (1) a cataivtic arnouni of an scio and (2) an organcsiiicon 
cortipc ijrid setected frori- fte group consisting of organoslisnss p»scrfbed by farm uiae R ^aHj,SiX4,.3,.<, ■ 5 ). R-.-.SiQj^. 
{2; and (R^jStj^h^H (3) wiiers eactt R' is an independentiy selected tiydrocarbon .•■adicai oprt-pflaing 1 to 12 carbor. 
atoms, each is independently seiected from the group consisting of tiydrogen or diiorine atoms and hydroxy or 

59 hydrocs!&on radicals oonrsprislng 1 to 12 cartjon atoms, with the proviso that at least 60 mole percent of the R2 sufa- 
istffyeftts ars hydrocarbon raidioais, esdn is independently seleded irom the group consisting of chionne, hydroxy 
and iivdrocai-fcon radicals comprising 1 to 12 carbon atcws, witt) the proviso tt-at at least 50 i-noie pefcerit of the R- 
s;;i:;s;ijnients are r-:y;jf.;x;arbon -adic^sis, each X is independently selected from ths group consisting of tiaiogsn atoiiis 
aii^ovy radicals coirtpiisirig 1 tc 12 c<3rt!or; atcm,-, and 3C.v-;->v ^■3d csis compfislng 1 to )?. CtiitfOn sXaruiv. a=1. 2 or 3 

ss b^o or 1 ; a+t;=1 . S or 3, with ths proviso that wt,e-: ! t.-^cr- a^D=C 'j' 3 arid n is an integer from 2 to 3 Inciusive, to 
form at aqueoijs sijspension cf a hydropbt)bic f: irr-?:; sn : ■ B; cc^'actir-g tiie aqueous suspension of trie hyd!0- 
phobic fijmed silica of (.A) with a water-irnmisciDie organic soivsnt at a solvent to sri^ca wesght ratio greater than 0.1;i 
to tt^SfSby eSect separsrioR of a hydrophobic fumed siiica frons the aqueous suspension by way of ti^e formatioti of sr- 
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aggreyation of hydrophobic siiica particJes, incorporating water-immisdbie organic solvent, in a water-irr^triiscibfe or- 
ganic soSvent phase. 

[0008] !n step (A) of ot-r method, an aqueous so^ension of a fumed siiica is iiydrophofced wiifi an crgafwsiSicjon 
oompc*i!!id, 8y "fumed siiica", we mean those high-surface area silicas prepared by a pyrogsnsc process. S jcf; pyna- 
s genre processes induce tne vapor-piisse hydroiysis of haSossianes. such as trichiorosiSane and tetraaiiorosiSane in m 
eleciri arc f u intsce. Othar fn«!!^od:5 indtide vaporisation of Si02. vapor issticn and oxidation of Si and iiigh tamperature 
oxidslon and hyd^siysis-. of ssiicon conipounds. st;ch as siiicate es^-^rs, P;&fer;e:(j ii ;j fumed siiica prepared by ii-se vapof- 
pt-B&e hydroiysis of s italosiSasiiii. 

[0009] The BET surface area of the filmed siiica used In She present meti-sots is ptfifferabiy grsaler tl^an 60 m^/g to 
10 ! 000 rn'Vg . Mors preferred Is a BET surface area of 75 m^/g io 1 0QO m^/g. A most preferred fumed silica, pattioiiariy 
when it is to fcs used as a refflfordng SSer itt njbber compositions, has a BET surface area within a range of 100 ffi^ 
g to 7S0 m^g. 

[SOtOJ TilS fumed siiica is eonwenierttly added to step (A) of our metiiod as an aqueoiis suspension. The coRosntralion 
of farrtsd siiica in the aqiieotis sm^ension is not orSicai and it fs nofmaity within s range of 5 to 90 weight pefsent 
*« Pref8r:-ed is a corscentrstion of furnsd ssTica in the aqueous suspension wiShin a range of 10 to 50 weight percent. Uqsx 
prefan-ed is a oorscertiratiofs of lO lo 30 weight percent. 

[0011] in step {A) of our n-sisUiod. the squecjus susperssiors of fursjed siiica is corjtacted wifii one o-- .'nore o' t.*ie orga- 
noslilc^rt compounds dsscribed by fomiuias (1), (2) and f3) in the presence of a catalytic arrount of sn add. Tha add 
catalyst is. for exampSs. a itinera; acid such as hydrochioric. nyd^oif^iic suifuna nitric, benzene suffon:"c and piiosphonc 
20 sctd, VVhers tf;® i>rganoa!io:>n coisipound is, for example, a tijSofosiiane. ihe catalysia ansount of acjd may also be 
genefatsd in sit', by either nydroiysis of t^e chiorosiiane or by ri^e reaction of the chforosiiane directiy wish the ijyd-ioxy! 

2« [0012| The tsmpsratu-e ai whicn step (.A) is concsijcteci ss riot a ittcs; and is typicaily wiihit; a range oi 20"C. to itSO^C 
Generaiiy, it is preferred ih&l a tsmperatitre within a range of SO'C. to ISO'C, be empicyed. Stap (A) can aiso ise 
condu>:£ted at the r efiux te^nperatuns of the poiar organic soivent or the water-immrsd&ie organic solvent when present. 
|0S13| Dufing step {A}, it is preferred to add a watsr-miscibie organic soiverjt in an amount sofiicient to fsciiitats 
hydrophobing of the fumed siiica with the organosilicon eompoand. 

m [0914J The nne&sod of this preferred en-sbodiment comprises: (A) contacSitig an aqueous sussperssion of a funi«d sii;<;a 
haying a SET surface area of greater siian 50 m^fg and a wafer-mssdbis organic solvsni m an arnoi-int suft'sciefit tc 
faciiitafe subsequent reaction ot Ska^d fomed siiica with an orgsnosjiicon compound with (1) a cataiytic Sirsount of an 
ac;;; .v-j ^2; ,an ;;;^anosi!)COf! ccj;T".pcu;?d iseiectfirf from the groisp cc>nsis:ing of or-janosiianes dsscribed by formtiiaa 
\,H:, iiX..,..; ,, ( 1 ), R^pS!0.4.pj,-;{2) and (R^jSi^gNfi i3}, whs-e eacii .R ■ is an indepandantiy S3i<i;cted liycirocarbofi --adscai 

35 co.Tip.'-.sing 1 to 1 2 carbon atoms, eaci"; is indepsndentiy seJected frcrr) liis group cons;sting of arogsn or chiorirss 
aiofF'sS and hydroxy or hydrocarbon radicais ccmpdsing 1 to ■•2 carbon .^IcrYis, wl'J-i ihs proviso that at ieast f>Q moia 
psroer t of ths substitusnts are hydrocarbon raciioais, each f?^ is independs.'niy seleicfed from the group consistins 
of chiofine, hydroxy and hydfocadsof! .radicals comprSsirsg no 12 carison atoms, witti the proviso that at least 50 mole 
percent of the substiluents ars hydrocai*on radicals, each X is independent seiaoted fnstrt the group consisting 

« of halogen atoms, aikoxy radicais comprising 1 to 12 carbon atoms and acyloxy radicais cotnpfisfrs 1 to 12 carbon 
atoms, a--i , 2 or 3: b=0 orl : a+ba1 , 2 or 3. with the proviso that wtien E)*=1 then s*b=2 or 3; and n is an integer firom 
2 to 3 inciiisive to fo-rf; ars aqu^c-us suspension of a hyd.-ophobic fumed sHica SJSd (B) contacting the squsoys suspen- 
sion o: it(8 r;yc:rophor;ic fu'rittd i;i;:C:-. of {A} v/itf; a ■.■.a'er-imiTiisabie oigarjic soivent at a scSvent to siiica weight ratio 
grsa-is- ihm 0 1:1 tc therec/y ef,%r.<. iepa^ silc:! of i rrydrcp^obic fumed siiica from the aqiieous siispensior^ 
[CiOtSJ Prsfs-rred s whsf- th-s water-^-inisabie ofcan c s'>:-'i:r:t coTiprises at least 10 weight psrcent of the aqueous 
suspension cc;fnpris:,ng ths fu-neid ssiica. Ever rr-.- ^ ■ :■. v.; ■ - ;.-:c! organic soivent ccn-rpnses 15 to 50 weight 
psr!>3r.! of the a!5!.it;oti3 suspension. Most preJor^i-J .;. ;r,-. jr-r;; :;cibi8 orgsriic ;;o!V«nt is 20 So 30 weight 
percer; of tiie at^yeous si.!sper)sion. Suitab,^ wstar-rniscioie scJverits iriciude, for exa.Tiple, sicohois siich as eihjinoi. 
isopropanoi at^d tstrahydrofuran. Isoprxjpariof is a preferred watsr-miscible or^5anic solvent for use ir; our cia Imed m&th- 

so od. 

^0016] During step (A), it nsay siso be desirabie So add a surfactant to fadlitate th-5 rgisct^Drs of tise ofos.nosiilcon 
co.'npc jrid wiifi tiie fumsd si-^cs. This, siiffactant rrssy tie added in She presotice. or abser^ce, of 3r;y watsr-miscibio or 
wster-iai.Tijsdbie organic ;50tv^;nts thst ars sdcied to our niethod. Suitabia s^ijrfactants inoiuds, for sxanipics, anionic 
su.'fsctari-s siioh as dobecyibsnzsnfe suifonic add- f;on,'r;nio '5urfaj:'ar!:S s-jch as po:yc;.x^/e'iiyfene(2'^^!3uryi eti'isrand 
K ;}A<i^0}^eSiiCH^4GCH^CH2}-/:Ms whsrs s r^v;;-;;. : acc: cj-ioniC surfaoisnts s-.uch as N-ali<yiirifrit;fiyi an-;mo- 
rsiuiTi cnioride. 

[0017] in sSep {A), tl-.e turned siiica is reaciao v.-i;;- o-ia cr rno.-e ^rgsno.ji.iCor conipoi^nds cis&cribed by forr?iuias (1), 
(2) Of (3). in formuia (1) each R' is an independentiy seis^cted bydrecarbon racticai comprising 1 to 12 carbon atoms. 
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car? b» 8itf}8t a saturated or unsatufated monovsfent hydrocarboti fadicaL can also be s substituted or rson- 
subsSit«6ed monovaisrrt hycJrocafbon radicaL is represented, for exsmple, byaifc^i rsdlcgis such as m8*yi, ethy!, 
propyL t-Si.iti'1. hexy!, h6pty\, octyl, decyS and clodetyf; aikenyi radtcais such as wrj^, ally! and hsxenyl; substituted alky! 
radicsss such 3s cbteTOmstbyJ, 3,3,3"tn8uofopropyj and S-chiorohexy!; and atyi radtcais such as phenyi, naphSsy! ao<J 
s telyi, R ' cm ftirthsr bs an OfssnofuncSiona! hydroeasbon taciis^aJ comprising 1 to 12 carbon aSoms where, for exampie, 
tne f:-if ct!onai:ty ;s rnercapto, disu!f:de, polys^jificie aiTifric. caitfoxylic sctd carbi'ioi ss,fer or an-iiao A oreferred c^a- 
nofundionai hysirocarbcn radical is one having disuifids or poiysulilde funct!or<a:i'y. 

{QQ'iS} ir, rormyif: {1}. each X :s indepefiicn;;*- i& sctsc; f:c;v: ine groop consisijn^s o'' Hatogen aiOf^is, si^o^y rsdicais 
Qompn&ng 1 to carbor; atoms and acytoxy racitcats comprsstng 1 to 12 carbon atoms, Witsn X is s haiogen, it ss 
io preferred that the halogefs be chiorsne. WhenX fearj alkoxy radical, X is, for exsmpie, msthoxy, ethoxy and propoxy. 
When X is an scykixy radicai, X is. for example, acetoxy. Preferred is where each X is sefecled from the group cofssisting 
of dilorirse atoms and mettoxy groups, 

ISOt 9J in formula (2), is independer^tiy seieotsd from the group consisting of hydrogen atom or cfikssnrse atom 

aod hydroxy; or hydrocarbon radicals comprisaig 1 to 12 cariwn atoms, with the proviso mat at least 50 rnote percent 

IS of tl^e R2 sobststuersts ars hydrocarbon radicals. jg gfeo the same as described above. The organosiioxsrtes 
dsscr;bedijyfonT i!i3{25canbs, fdrexanipte, Hnear or cydio in struclo re. The viscosity of the oi^a^ 
by fornsuia (2) !s not hnriiting J:r;d fanges from thatof a fiuid to a gum. Gensraiiy, higher molecular weight organosiloxanes 
yviii bs cleaved by the acidic conditions of ths presersi r?5sthod allowing them to react with the fumed silicsJ. 

\n forrr^uia {3), sach it indepenc-ent'y selected from the group conststirsg of diHsrine atom, hydroxy group 

20 arid hydrocarbon r3fiiC5isooms>ris-igi to 12 carbor-atotrs with the proviso iiiatetieast 50 percent of the R^siibstftiiersts 
are hy Srocarbon rac^csis. V'vlisn -s a hyd!c.:;2r;x>f} radiosl, cars be the same^s those hydrocsition fadiesis de- 
scribe;; for R'. P-sferr«d is when is rnethyi. 

[0021] Exampiss of ysefu! orgsnosilioon compounds inciude dletiiyidid>iO(osi!s!-iE. a!iy mstfiyidicfiiorostiane, meth- 
yiphenyidichlorosilane, phenyteliiykiiethoxysilans, B.S.S-trifiuoropropylmethyldsci^iofCiSfianfs, trirristhyibuioxysiiane, 
s$ syn;dif:henyitetrsmethyldisiioxane, trivinyttrime^jcydotfisiioxane, ootanjethyicydoteiia'SiScixane, ijexaeihyidist- 
loxafie, petityiiTsethyidichiorosiiane, dwiriyidipropo>^silane, vinyidimethyichlorosiiatie. viriyime%icSdiiorosilaji«, vj- 
r!yidimsthy!meth(»«ysi!aiiSitrimsfhyl(^torosilans,Mxamethyid(^ 

yfchiofosilanei dtmethyfcf^oroslfane, dimethyfdichJorosiiarie, mercaptopropyimesbyitfimethoxysiiarTe, bis{3-(triethoxys- 
iiyi)prcpyl)-tsfrasulfide,poiydiraethyfcyck)Slldxan8S comprising 3 to ZOdlmethylsiioxy units and prefersbiy 3 to ? dimelh - 
30 ylsiiojct? units; and trimethylsiloxy, dimethyichiorosiioxy or hydroxytSi^mefhyisitoxy ertdbiocrfced poiydimethyisiioxane pci- 
ynisfs having a viscesity within a range of 1 trtPa-s to 1,000 mPa-s at 25'C. 

[00223 "^e siTioant of o-'ganosiiiooii corspound added to our method is that safRcienl io adscji^ately hydrophobe ttie 
fijmed silica to provide a hydrophobic iwri^ siiioa suilabie itor its (fiiended use. Generasiy, she orgsnosilicon conripcuric 
Is added to She ciained rtsetiiod in an afrioiint such {het ther© is at least 0.04 opganosiiy! unit per SiO^ ursli in She fumed 
35 silica. The upper llfrsit c' tne arr.ouni of crganosilicon compound added to oisr process is not crititai sirsos any arriount 
\n escs-ss of the srnoijnt isqiflraci to saturate ifte hydroxy! groups of the f«m«ci silica wt!! act as a soiven- for the claimed 
rr»thcd. 

^023] in step (B), s water-immisclbls organic sofvent is added at a solverstto silica weigh; ratio greater thari 0.1 ;1 
to effect separation of s hydrophobic fyrrsed siiica from the atjueous suspension, in a preferred method, step (A) of our 

« i«etho(i is cjondijctsd and shen step {B) is subsequently conducted. However, in the presem method, the yrater^^OTmis- 
cibls o.rjisHiC ^oiv'sn; can t)e added prior to, simoiSaneosJSly with, or subsequent to the addition of flie o^ganosJSicon 
cotnpo^ind uf step {A). In these tVst two silu&lions the co'iversion c" tf'e l-jniixi silica -.o s hydrcphob:C fLirrsed s:iica is 
accoEnpsnfed by a phase separstson m which tne hydrophobic fumed siiica separates into the soivefJi phase. 
im'U} For purposes of 'Ms inve.nsion, sny orga.'iic soivent imr^iisclbls with waiter can be esnpioyed. Suitabis water- 

*s imniisciPie orgamc solvefits indijds low moiecuiar weight sitoxanes such as hexafi5sii-iy id^siio ■rario, oa3r<-.eSbyicyc>oEet- 
rasiloxans, d^henyitetrafnethyidisfloxanesndtrinftethyisifoxy endtjJooked poiydimetsiyisiioxane fluids WT,"?n a 3iio,<.5r;e 
isetnpioyed as a solvent, It n^y sesve both as s sohresit and as a reactant with the ftsmed silica, in addition, suilabie 
vi«ter-imrn(sdt>is organic: aoJvejiis wGiude armatie as toluerse and xylene; heptane, hexane and 

other aitphstic hydrocarbon soivenSs; pydoalkanessudi as oyckjhexane; sEhers such as diefhyiether and dibutyiethsr; 
itafohydfocarbon solvents surfr as methyietie ehiORde. c^ilofoferm, ethylene chtofide and ctiiorobenzene; and ketones 
such as methyiisobutyikatone. 

|;GS25| The amount of waler-i-Tsmiscibie orgsrsic solvent added to OLsf clain-sed nwthod pi ovides a ?oiY«-i^t to -sikia 
weight ratio greater than C 5:1 Pfefsirred ts a solvent to s;!:<:.s vtei^i-it ratio of 0.1 :1 tc- 1 0: 1 . Mc-si piefersed ij a sc!\'enr 
to s.!i:c-;; weight raiio 1:1 io .5:1. The •■.:t>p&i Uvr--i fcr ti-.e amount of w;;t£:r-!:-rimisdbl-; soive-.n- addeci to our rnetbod ;& 
S5 ilniitad only !>y economic considerations, suet-, as scivrr;- so:\?'i; -en?ver,- or disposal expense and equi^jnisn: 
capaci-y. Hciik'svflr, at solvent to siiica fatios ^rsii;;:' --^i^n ; 1 . a n--^ or v-' i-.-S-oitio!:'; tu-nsd silic-3 mar emuisify 
n-iakinc co-T^piets recovery of tlie iiydrophobsc: ?,.rrr;s Rl -?n o rr-.zj • ■-■ -.>■:- tr-isen; rse-.l-r-i -hi; soiver.- to ssiica --aiiO is 
s-dct. thar fioc-iLilaiior- of the hydrophobic fumed siiica occurs. Sy^fiocouiation", wss ir!S:3n ihat ar; aggregation of -resJed 
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siiics particies fncof porafing the wstsMmmfscibie organic soivent suspends as aggregates in th« organicsoivent phase, 
thereby creating a distinct bour^sry between the sllica/soivsnt phase and aqueous phase wi* mimmai or no emuision 
iaysr fa^mei. Ty prcaiiy. -itjch fioccuiatton is schisved by a solvenS to siSics ratio wlihirs the preferred range of 1 .i to 5, 1 . 
[0026| h ss preferred 'htji -he water-immiscible crgatslc soivmi! bave a boiling poinj of 25G"C or ix;-low !o fadll-sifi 
s its Tsrv ova! horn ib$ nydfopi^oblc fumsci siiica. However, the boiiing posnt of the wsfer- imnriisdbie orgariic soivsnt is 
not criiira! sirscsj tiie soiveri* irisy siso be femoved fforn {he hydrophobic: sifica by fiiiratio.n, centtifijnirig or other Eijitsble 
means. 

[00271 ir; sisp ;8), ths vvater-ifpniiscifoie organic soiven! is added to our ineJhod thereby esfectlp.g ssparaiiori of the 
by'irop hobic i^rn-^ siWcs frcrr: slie «qLit?oi;3 susipersiof!. The hydrophobic fsjrued sisica is recovered in iiie soiverU phrme 
;c provide s product which may i-? used r- des,-^id, wtthout furthar Srsatment. Alternaiitfsiy, ttie hydrophobic fumsd 
siiica nay be washed to fodijc^; co,';!5rr^:r;aies ^ i-i r^ydrophobic fumed siiica may aiso i»e recovered from th» soivetit, 
dfied end furtner trested by such riiethods as heatjs-ig, 

is 

^00283 Fumed siiica wss bydropbobeci with bexsmefhyfdisiioxarie, into a 500 mi f!3si< were added 20 g of fumed 
siiica {Cabot™ ^^S?6D, BEX surface sres of 275 m^'g, CatJOt Corporation. Tuscaia, iL), 200 g of distiiied wster sfici 
90 g of isopropafioi to form a susperjsiar) Vviih corstars* stirriiig. 0.5 g of FeCij, 1 g of CJOncsntrated HCi arid 5G g of 
hsxsrpethyidisisoxa'is were added 'c ttiis stjspssnsion. The susperisiai was fefitixed for 30 mirsytes with constssit siir- 

20 fint! Ai'ie! £;oo!ing, the suspension was tfansferred to a separator/ funnel ci'otaini.r^g 400 ml of toluene aVid 600 rrsi of 
water, lipor! «g;tat!or., the oontetst ot t.hs separstoty funnei !omio;i a deat uppef iayer comprissrig a siiica/sDivsnt phsse 
arid a iower aqueous phase, I'hereafter, 300 mf of distiiied water was trapped as emutsiors between the upper atid 
lower fjhases. The siiics/scivent phase was recovered and washed three times wth 100 mi aiiqiiots of distiiied wstsr. 
Residual water was removsd by azeotropic distiftatiofl and the hydrophobto toed siiica was ssoiatsd by titration, 

2S Residua! soiverst was removed frOin tim hydfophoijic femsd stfica by heating at IZCC. for 24 hours. The dried hydro- 
pisobic ftjiriijd siiica was detsrroined 4d eompfise 2.9S weight percent of caitjon by CHN analysis using a Perkin'^ 
Eirner Mods;! 240G> CHH Eiemsntai Anaiy^er (Pefkin Eimef CotpomtfCfi. Norwgik. CT}. 



^029] FufRsd sil!C3 was hydrophobed wish dsmsthysciio'tiorositane, SnSc a 100 mi fiask were added 25 g ot fiimed 
Sitica (Cabot MS750), 2S1 g of siisMled w,--!t«r .j-id dO g of isoprc-pdno! to fonri a siiSpension. VViih s'ii-nog, 1; g of 
dimethyidichiorosiiane wars sddsd to the rr!i.x;i.;ro ovor j j. rr-.-iu:-.; period. The s;jsper:S!Of- vvas> h&;sied tti :si"i;>- forSC 
rninutss with constant stirring, Aftg'- tsjoiing ZOO n i of :oiL,<;ni; wis,-<? addsci to fhs fias!? and the fias-; conieni siin-ed to 
as sffeot transfer of the hydrcsphobfcfumeci siiica ,-nto tie toiuene phase. The toluene phase was i^£»v&red and wasi;ed 
Shre« ti,Ti©3 with 300 ml atiquots of distilled water vwtti gentte mixing to avoid fbrsnation of an ewioision phase Residuai 
wstsrwas removed by azsotropicdistSlatton and the hydrophobic fumed silica separated from the toiusne by distiiiation, 
R€Sid5,;3! soiveniwas rsnrtoved fron^ the hydrophobic fcmed silica ijy heating at 13G*C, for 24 hoyrs. The dried hydro- 
phobic furned siiica was deteiminsd to ccfmprise 5,37 weight }®reert{ of carbon by GHN anafysis as aisove. 

Sxamp ie 3 

[00301 Fymed siiica was hydrcphobsd wiih hexamethyidisiioxB-iS into a 5 L fiask were sdded 180 c; of fumed sslica 
(Csbot^ MS75D). 603 g of dsstiiie-d water, 1 79 g of concentrated HCi, 3 1 6 g of iscpropanoi gns '■SO g o; hsxameihyt- 
■ss d!Siio>:afie The J-sjsuitir.g suspension was refiuxed for 1 hour Aher coc;iirc- the suspension, Sokisns; wss sio^A'iy added 
to the suspension a? • j Si^e consistence' of t.ne suspension was visually observed as a tiinctiofs o; added tolus-ie. After 
the addifion of 1 64 c- of toiuen-?, s rio;tceabse drop in viscosity of the suspensior* was noted. When a total of ■ 74 g of 
toluene had been asded, the suspension began to fiooctilata fonnning dougb-iike ciumps in the suspending aqueous 
phase. Significant dumping wss visibis after a total addition of 1 6S g of toiuens. After s total addition of 205 g of toluene, 
the dumps began to disappear ferniing s unifiwm phase on the surface of the aqueous phase. Further scfvent addition 
seduced the viscosity of the siiicafeoivent slurry to yieid a uniform suspensicrt of the hydrophobic fumed siiica, 

Ex ars-ip ie 4 

5S [0931] Fumed siiica was hydrophobed with hexarrssthyldssiiosBrie, wish excess hexametnyidisiioxsne serving as a 

water, 200 g of &3ncsnt,:a:-4a hCi, 336 g of isopropanoi a.rid 3S0 g of i-sexanistJ"iyid:s!!0>:sne to fonrrs a suspension. Tne 
susper^sion was heated to refiux eiong with si;riinrj. As ihe suspension was ref-uxed. She v-jscosity began io nse and 
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as the fufned siiica was hytSrophobed, s;i;C-3 ficcciiistion began ;o occur in me excess he^arristhyidisiloxane. After 
ooolii^j, the mixture was aliow^d to separate into too phases of an organic phase separatee; frofr^ an aqueous phase. 
1 .5 L of distfgecS water were next added to She orgariic phase and sfeTing coritinued for 30 minutss. The organic phase 
was washed with 1,5 L of disSifSed water, cot>taining 1.5 g of sodium bicarbonate and then washed with three 1 .5 L 
aSsqoois of distiflsd water Durmg ttsess washing steps, a further 242 g of hexsmeihyfdisiioxafse were added to the 
hydrophobic turned sifica ?ioccit!at8 to msifitaln a soft consistency. The fioccuJated hydrophobic fumed siiics viras sep- 
sraied frorrv the {iexamsthyldisiioxsrte sy svsporation at room temperature. The hydrophobic fumed sifica was dried 
in an cvsn gS s3C"C for 24 hoijrs, Jne dried hydrophobic fumed siiica was detennined to compriss 1 .64 weigfrt percent 
of carbori by t>^e sarse CHH snaiy&is. 

Exampfe 5 

|8032| Fumed silica was iiydrophobed with octa!¥ietihy!;^c!otsffasifoxane (04) and itoccuiated with hexamethySdisi- 
ioxane serving as a wster-jmmfsdbte organic solvent, into a 61 fiasK were added 18G g of fumed siSca (Catsot™ 
US750), 820 g Of distilled water, 180 g of concentrated HCI. 333 gof isopropsrsoS and 50 g of QCtan?ethylcyc!ofetrasi- 
ioxariS to fonr; a suspension. The suspension was heated to ref-uxfor 30 minutes, w-ith stirring. After cooMrsg, 700 mi 
of hex jfnisihyidisijO)cans were added to the suapef i.sion \a fJcccuiate the hydrophobed f-;jrred jj;I;>::;;5, T Yis aqueous phase 
was. rs!TC'V»ci by decantation. 1.6 1 of dfstiiied water were ihsn added to the organic prs&e ar^d stirring contlniied for 
30 rn:;:ins&. The organic phase wa;-s washed with 1 5 L of distiiles water containing 1 C- g of sodiijn bicarbonate and 

the hexsB^eShyidiSJioxar^e Dy ev»porax>op< sS roorrs tsmpsrature. The hydrophobic funifso aiic.a \vas dried i:! ssi oven at 
1 3G"C . for 2''- houre and Uie weighs paroer -i of Cxirticn i Wt % C) ss oet8rr;nrie>3 by CM N anaiysis, as atjovs, was reported 
in Tsbis 1 , This procedufe repe.?ted with octamsthyicydotesrasiioxane ieveSs of 25. 90 and 130 g, with the reagent 
levels and fioccuiaiion soiverit quaritltes used also reco-ded in "iabie 1 1 he weight per£>^rst of carbon of the dried 
hydrophobic fumed silica, as dete.Tnined py CHH anaiysis. was also reported in Tabie 1. 
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Si " 

Cs)033| r urrisc! sii-oi was hyrfropi-!f>b8<3 with di'methylcJidiSorosiSans 3n<3 ^occtifated with vahoos waier-iirsmiscibie or- 

QSn'iir. soSveriis. SnSo s 5 L fSask were added 180 g o? r'ur^sd s:-;cs (CsboV^ MS75D), 1000 g of dis!iSfe<3 v^stef and 333 
■3 of isopropsno: ;o foTn a suspension. The p js.;. w > '.Jh:^i--:i fv 30 ininijtes. After cooiing. this; suspension So 
room ^s^■!pe!a^Jfo, tie- orf:-3thyidi£(ic>>afi'5 wr.-; o .i ;.c:;;;:.:if:;e :vycJrophobic fumed siSca. The aqueous phase 
wss r«::riOvec- sy dcscenietion ancS ihs organic pr^jss; vv-iiy vs-:j$!;ev" wir; - f- i. o'tiisti-'ed water by stirfing i'of 30 rrii-jutss 
Ths organic fihassi was r:3i.itrsii3;3d with 1,5 L or wsier ■X"-.te::i::-ig ' .5 j ci sodium Sicud^onsle and Ihs:--! wasi-sed '-vith 
■hrse .5 L aiiquots of distilled Vvster. Diinng the w.-.s-irscs step. ;!Oc;::i-:.ri' hsxaiTieShyidisiiojcane was added to rfiaiiitsin 
a sciii ,'lo<:cti!,ate consistency. The floccuiated hydrophobic fumed siiica v/as then separated ffo-'B the hex:amethyidisi- 
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foxane sv evapora-op at room temperature. The hy«irophob!C{ism<3<i siSica was dried in sn oven at 13Q*C. for 24 hours 
and th'j v.eighi p-jrctj rit of cailsor! as deterrrifoed by GHN anafysis was reported in Table 2 This pfocsdure was repeated 
With ths dsmetnyidschloroslians levels reported in Tabie 2 snd with the reagent levels and ffocculatfon solvent qaantsties 
fBp{>rt«?d in Tabie 2. The weight percent of csitson as determined by CHN anaiysis is also reported >n Tabie 2 



Tabis 2 



Tre8t?T!Sii! of Fumet: Silica WfSh OsrriethyidiGhiorosiians 


Wi Treat;ng ^ent iq) 


Fioc, Saivens 


Fioc. Soivent {g} 


WS. % C 


35 


HMDS* 


8S3 


3.31 


51 


HMDS 


570 


3.84 


m 


Hexane 


980 


4 22 


70 


Hexane 


586 




76 


HMDS 


482 


5 11 


60 




570 


5,66 


80 


Hsxane 


429 


7.18 


100 


HIVIOS 


400 


6.17 


135 


HMDS 


428 


7.87 


183 


HiyiOS 


436 


9.27 



Example 7 

[0034J Fumsd siifca was i^.ydrc^hobed with a mixture of fiexenyldtmethyfchiorosiians and diniislhyidiwjtofosilang 
into a too mi fesk were addad 25 g of famed sHfcs {Cabot™ MS"5D}. 289 of water and SO g of isoprt^ano! 
to fomi a suspensfors. Amixtyrs comprising 6 g of csimethyi^idiiorasftane atKi 2 g of hsxanySdimethyichlorGsiiarte was 
added drop^wfse to 8iis sysp^sion over a 3 mintife period. With s&ring, the ssjspension was hsated to reflux for 30 
rrvifiutes and then cooled. To the cooSsd auspenstor^ was; then added cycloiisxarss to effect flocculatton of the hydro- 
phobic fumsti silics. After addition of 76 g of cyciohexane, a Socculafe having an average particfe size of 0.5 mm was 
oblsinsd After further adcjtior! of 7S g of cydohexane. the fiocas'ate had an average particle size of 2 mm Sybsequsnt 
addfticns of syciohexane resu-'sa in mass c!JTr--so o? the ?';>crjj!at» After addtSon of SO g of cyciohexane, Jhe aciseous 
phase v^asr&fnovsd by d>5ca:;;.i:ic-^,;' 31' 5 if i.-r>f-;;;- v-; r\.- f:0cai!at8v<'as washed \\ ;\'0';ii ;fc:^t:i:&t; 

water. Additions! wsshinc snc." oz^j^n^^z h 7. o; . c i,; 'irjc: .v.;;,.^' wntainirjg 0,6 g of soCto-M okvj; j.j wtsi T^is 
fiocculsts was next washed with ^-o acd-.tionoOO rrii siiquoisof distiiied water and then air dried. The airdrtiM fiocc^siats, 
comprissfig She hytirophofeic fiimed siitsa, was thereafter dned fe an oven at130°C. for 24 houns. The dried hydrophobic 
fumed sfiics was determined to compttse 3-S3 wsght paroant of cajfeon by CHN analysis as above. 



imzsj Fumed Silica was hydrophobed witt-i chforifse end-blocked potydtmethylsiloxane oiigomers, Sf>to a 5 L fiasi< 
180 9 of fumed $--'--<xi {Cabot "« ^SS76D), 1000 g of dtsttlfed water s-id 333 ^ of riopr-psnc' So ^ocrr. -j 
siiSD<s>is.;c:!5 The'-i, 7f. g t;f irhiorins c-,id-b!oc^ed poiydlmethvidisiioxane ^.av.r.g sn ave-.'sg*? degfe-f of poiyme-ization 
oi 12 5-1c;t5d So the siisoension The suspensiori was hested to 'oQ-Q. asis sn aociiiions! iUS g of int cnionne ^nd- 
biocl-ed polydsmsthysd)S:!0\'i'"-i Wt--.i adciCi Y'-ii- ?.s;Tr.s=.jn -.^.-S'^ f-sdit-:;! ;o 75-3 for 15 rr..;i!jB? snci then cxiok:6 To 
the suispsjision were sddeci 47^ g or .hexamet.^yiciisiioxane to sfreot i^occuSatson of the fiydr&psiobic fi-Wsd siiica. The 
aqueous phasa svas fernovsd snc the soivsrit phase aoriisini.ng tDs f]occulats<3 nydrophobic fum«d silica was washed 
tw..;^ V {i'l 1 500 g of distiiiso wstef, 1 iie sosvsr.t phsss contatntng lise hydt optx;Dic i-j!n<ia siiica fioccijia ie wss aliowsd 
to air esy am the hydrophobic fumed sifica further dried in an oven at i&O'C, for 24 hours. 

pSSS] Fumed silica was contacted with dtmethyidschlorosilane in tha absence of a water misoible solvent- into a 5 
L f?ask were added 5 50 g of fumsd stSca {Cabot™ .fi^ S75D) and 1 500 g of water to form a suspensiofj. The suspensior i 
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was h«3ted to 70°C. and then 6C g of dirristhy Wictrlorosisaoe were added over & 10 minute period wJth stjrfiiig. The 
siispsftsfor* was cooSed to room SsKiperature and 500 g of toluene were slowrfy added to the suspension. Ho ftoccuSatSon 
cf the Turned sfiica wss observed. The suspension was air drisd. The dried furrsed siiica was detsfinined to comprise 
4,1 wetoht peimit of carfoon by She same GHN anaSysis. 

Exsnyste 1j) 

{OOZT- "limsd s\'-k.s was hycirophabeo' With rr!€;hvitrichic,rc5';iari» and hijxsn^x'lhyidisilsEsri-? into 3 B I fKssk wers: 
added g of f jfii«d siiica (Cabot™ i^SSTSD). 610 g of water and 204 g cf iaopropsno! to form s suss-eris-icri. Then 
1'fS g of msthyit«ch;oro$?ian8 were added dfap-wise to the suspension over a tfifee minute psrlid. VVii'i ssL'Ting, tfjs 
suspes'sston was heated to reflux for 30 mintites and then cooted. To tfie cooied suspe-nsion were added 360 g of hs xane 
to effest partisi iloccyiaticn of jtie siSica. Oomptete^oiiciilaUon of tha siiica w3s aetiieved tjy addiTiofs of 30 g, of hex- 
ameihyidisiiazane and a further addition of 40 g of cyciobexane. Foliowing the secar^d addition of cydchexane, the 
aqueous phase was remsved by decaotstion and tfse orga(?ic phase containir^g the fioccaiate was washed with 50G 
f 5 ml of di${siied water foiiowsd &y wsshiog with 500 mi of distiSied water oofitainitig 0.5 g of soditim bicartjorvats. The 
fSocciiiaSs was then washed wf&i fevo adtfitiorssi 500 ml aiiquots of dlstiijed water grid asr dried. The air drisd fioccuiate 
comprsstog She hydrophobic Sjmed sSfilce was further dried in an oven at 1SQ*C. for 24 hours. The drisd hydrophobic 
fumed silica was detemiified to Gompriae S.0& weight percent of catiaon by CHN arialysis. 

20 

CSatms 

1, A method for pfeparirig a tsydrophobsc fumed siiica comprtsing (A) contsetsng an aqueous suspension of a famed 
siiiea with (1) a cataiytic amount of an add and {2) an organosilicon corj^posjnd selected from the gino up consisting 

25 of organosilanes described by fcrmaSae !?'s*^bS'J^4-S'b )■ f^^nSiC(i.n),'2 (2) and (R^gSiiiNH (3) where each R1 is 

sr indepsndentiy ssieded hydrooarbcvi r sdica! «»wprising 1 Sol 2 carbon atcms, sach ;s independe.ntiy ssi&cied 
from ths grojp consj^^int.; of hycroger} or <:tilor:ne aio^r^a 3nd hyiiriwy or f!yd!oasrt)or! riJdicai.'S ajmprisjlng 1 So 12 
csrbon atcnis., with tivi proviso t.jaf 3t semi SO rr.o'e ps-cor-i oi frio iubsiiiusists sre l-.ydrooafbon radiasis, eacl^ 
R*" iS independerrtiy S8te«>3d from ths group o.nshtmq of chfori?!©, hydroxy and hydrocsrbor) rgdicais csJiTsprlsi.ng 

30 1 to 12 CSrt;on«;orns, with Ihg proviso tha;;;! i.;;. ; ? ' c ^i^e subslituente ijra hydrocafbc)!-! rsdiu'Sis, 

ssch Xis indepsndently selected iYo!T> the : ij; d--'' stoTis. slKoxy radicals compr!S;rtg 1 to 12 

cerbon atoms, and scySooy radi-::als compfisi^g ? k> ;2 caft'on atorns, a=1, 2 c 3; b=0 or 1; a+b=1, 2 or 3, witli 
the promo that when b=:1 thsn g-fb=2 or 3; and ,n Is an integer frtsR 2 to 3 inctusive, to fortri an aqueous suspension 
of a fsydrophobic fu.mad siiica; and {8} contacting the aqueous suspansiot? of the hydropiiobic furrsed stiioa of (A) 

as wflh a water-irr^misdbie ofgantc soSvem at a soiventto siiica weight ratio g.ieater than 0.1 : 1 to thereby effect ssp- 
aration of the hydnapi^obic fymed siiica frofn the aqueous saspen^on by way of the formation of an aggregation 
hydmphotjio siiica parWes, ineorpcfrating water-immiscfbie organic soSvant, in a water-iromiseible organic soi- 
vsrstphass. 

2, A nethoci according to ciaini 1 where the funded siisca has a BET si.-rface srss greafer man 50 ir?lQ. 

3, A sTisthod 3ccordifi5 to claim;; 1 o." 2 v, hi;- e t'^e SQiiso-js suspension of siep (A) fijft.har coR'prisss a water-miscible 
organic solvent in an amcurit suffiaent to facshiate reading of She furiisd siik^a wiih the organosiliccr? compound, 

■^s 4. A :nethod according to srsy of claims 1 io 3 wtters? the fumed silica is prepared by ifse vapof-phsse hydrolysis of g 
hsiosiiane. 

5. A iTiSthod according to an.y of ciaims ■? to 4 where the concentration of the fumed siiica in the aqueotjs siisp«;nsion 
is v/ftiisfi a range of 5 to 80 w«ig?-it percent, 

so 

6. ,A :f;etfH>d sccfjrd rig to ary ciains 1 to 6 where 8ie catafytsc amount of the acid provides for a pH of 6 or less 

during the consacting ot stsp (A). 

7. A i-sisthod accord.^Q b ar y o*' ciasms 1 to 8 where t?ie contacting of step (A) is effected at a temperature within a 

55 rsiigeof 2frC. to2S0=^C, 

g, A :;ieihod ■iccit}C'-Q -o a-sv c^'ciasns 3 to 7 where the wster-misable organic soiveht comprises at least 10 weight 
percent of tm aqueous suspension. 
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9. A smttitx^ accor?S!r5§ to any of claims 1 to 8 w*!?re the coritacting of step (A) is corssucted ir* tte presenos of a 
ssiffactant which fadfetes reaction of the organosilicon oompounrf with the fumecS siSic^!. 

10. A meihQd acosf^lng to any of ciatms 1 te 9 where the organosicijn compound m added In an aiTioimt siidi Ihaj 
there is at least 0.04 organosiiyi unit psf SiC)^ m^iti the femsd siiica. 



w 1. Vsffahren syr Herstsii^jng eirier hydrophoben pyrogenen KjesslsSure, umfsss^ird (A'l i^i-Be; ohrij-icj-Brinyen eimt 
A'Sssrigen Suspsnsion einer py-ogeren KsesslsSurs mit {}) etner kataiytischen Menge- esrigr SSure- ijnd f;?) einef 
Orgsnosiiiciumvefbindung, aiisgewShlt aus der Gruppe besSshend sus OfganoSiUjrKin, besci~'!eber ci^jrch P'or- 
mein R'aHfeSsX^g^ (1), R2nSt054<,y2 (2) und (R^^SOjNH (3), worin jedes anabhSngsg voneinander ausgewShIt 
(St SOS Kohienwasserstotlifester} mit 1 bis %2 Kohtensto^tomeoi jedes tinabh^ngig voneinander aosgewShIt 

« fst a-js a^f Gfsippe feesJehand aus Wasserstoff- otisr Chioratmsen und Hydroxy- Oder Kohlsnvvasserstoffresten 
mi: 13 KoSj!er::;ta""aterrsen inter der Voraussetzung, dass EJiirsiiesfens 60 ^,''o:-> dfet R'^-Sijb&iiiue'^steri Koh~ 
is'^wsrssor-itufirc-^xe s:od, jedes .jnabhangig voneinsr.der jJuscjewshiE •>' ^ s-.; o-jiisihtno sxis Chior, 

Hydr.::,x.y- ods.-; Kc^r-ls nwaEis^fstoffresten ?nit 1 bis 12 Kohien&Scffatoner -j .-.-i oe- Vc i. liset-.t"-'.;!. dass mir^ds- 
st5 50 ?..^o!-> d&r R-'-SLibs!iiiit>r.Eon Kc-iiiefuvassefstoffrsste Sina, jed-js .< ; an^ jr.-jio v.:;r'eina;id*i: «uso5.-svS?iit 

30 !staysde"Cvrupp^b8Jt?h<snd jusHsiogenaScrnei^AikosyresteniTijt ■ biS i? ^'Niii^isictYsioPiersuridAcvioxyrosieri 

mi- 1 IT; Kohj^jnstoffeto-rif-", <3 fi.eici-i *, 2 c«ie? 3 ist i> jiiei* 0 oser i i;,;, c-.^'o gK-.a-. 1 od^-r 3 ^jrcer der 
V'oJat.!ssg'J!UfiS, dss.-i, wdnn b g;8tch 1 ist, ds-sn a+b gsesch 2 Oder 3 !St. t^nd n eine garze Zsh! von 2 bis 3 sin- 
sciihaiSfich ist. ufT? etne vsfSssrige Suspension einer trydfophobers pyrogenen Kiesets^urs zu biidsri. unci (B) in- 
5&r0hrun§-B;1ng&t! der wSssfigen Suspension der hydrophotseri pyrogenen KiessisSure aus {Al rriii sinem nicftt 

zs wsssermischbaf en oj^anischen Ldsungsmtttsl ifi mnern Lesbngsmtttei zu Ktesefsaufs Gswich isverfisiinis von grO- 

Ser aSs Q, 1 :1 , d^si Abtrennung rfsr hydropfeobers pyrogsnen S^eisSurs aus d©r wSssrigen Suspension disfch 
dis BikJung einer Asgragatiori von hydrophofesn KtisseisStiretstlehen, die sst^t wassermischbares organis&'ies 
LSaungsmistsi einschSeSen, in stt?s nidit wassermHichbare orgaoische Lftsungsmitteipi^a^ zu bewirksn. 

3* 2. Ve?f3hrennac:hAnsp^h-;h1.vvab<::ici-i5pyfoc; v<><ast: vi.; > CT" - - -;!ovGf!CfcXer3is60n>2/ga!jfs.v8!Sf. 

3, V'erfshren rsach Anspruch 1 Oder Z. wobei die wassrige Suspension s us Scnr:ti (A) fernor sin wasserfnischbarss 
organisches ISsungsmittei trs einer iVIenge emfjSit, die ausreichend ist, um ReakSion der pyrogenen KieseJsSure 
mil der Qrganosiiioitimyerbindur^g ai erleieht&m. 

4, y^daiixm nad? einsnn cfsr AnsprSdie 1 ijfs 3, wobei cSs pyrt^ene Kieseisgura dureh Damp^hasefi-Hydroiyse 
eines Haiogensiiaiss hsi^steilt ist. 

5, Verfahrsn nach eliien'. dsr AisprDdie 1 bis 4, wobsidse KonzenSration der pyrogsnen Kieseiss^jre in dgrvvassrigen 
•fS Sui^'uns-cn inriertisib sir;6$ BsreiCTiS von 6 bis 80 Gew.-% iieqt. 

S, Veiahisii r>s:h eifiefn dsr.AnspriiChe 1 bss 5, wobei d^e ksiaSyfeche Mertge derSSure einan pH von 6 oder w&n:ger 

7, Vs -fahrei-i r\sch einem der Anspruciie 1 bis 6, wabsf das in-Beruhr ung-Bringen in Schntt (A) bei siner Tsn^psratur 
innerhalb ©ines Bepsichs von 20'C bis aSO^C bewirkt wird. 

8, Ve-fehren nadi einsm der AnsprOcfss 3 bis 7, wobei das wasssnnischbafe onganteche Lesunjgsmittsi mindsstens 

10 C3ev/. -% def wassngers SiJSfiension susmsdit. 

se 

9, Veisnren risch ei:-ien> det Arsspruche 1 bis 8, wobei das in-Borahrung-Bdngsn in Schntt {A) in Gegsnwart einer 
ob'^rnacfl^nskSiven Si.bstsnz d:.:rc'ig£fu^'- o s ■:. & Fl^a^.'Jon d^^r Orgariosiiicitjjriverbindung mit der pyrogeneri 
KssiSftisaure er1:g;':±it8r$. 

S5 18. Vsiiahren nach elnenri der AnsprQci^ 1 bis 9, wobei die Orgafiosiiidumverfcincjiing in einer Mgnge srugegeben 
wd, sodassrRind8stens0,04Ofganosiiyisinheiten proSiOj-Einfjeiitoder pyrogenen Kieseisayrevorhandensind, 
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1. Proc^cte servant S preparer one siiics fumee hydrophobe cornprenan! (A) meftrs m cor,{ac; une suspension 
aqijetfse tJ'une siilce funt^e avec (1) ane quantify cataiytique d'iin scide et (2) un cop-spose orgaricsnicia ch-oisi 
da«s ie groups coosfity^s d'orsanosiJaRsss dScrits par fes formuies 3H5SiX4.3.^ (1 ). R^nSiO;^.r,-2 -2 ; (R-^Sii^NH 
{3) cCi chaqis R- esS m fsdicai d'urt hydrocarbure choisi fagcn inci^'peRdanle iies sirtrss oornDrerianf 1 a 12 
atcTiSS de carsone, diaqise est chsisi do fagon ind«:;>e!}dap.te dts aulrss dans ie groups consti^je d-i!S atCi-r^ss 
d'hydfog^ns ou cs c^iiore st ds S'hydroxy ou de radtcsjux d'hydrocsrbures ccmprenant 1 a 12 etosriea c&rbons, 
is condslion qa'su -.nohi^ 50 pourcent en moies des su&sJiSusrsts R-^ isoient das radios d'i~'ydfoc3rtiur>ss, chsque 

est chcisi de fs?on ir;ciepersdaE^te d«s5 autffes dsns ie groups conssifi;5 cu ch;o;&. de i'hyciroxy et de radicaux 
d'hydrticarb'jres corrjpfSfisn- 1 S 12 stomes decafbone, s condiiion qu'ss.! n-fOfns 50 pourcent en rnofes dss sobs- 
iiti^ants soienl des rsdicaux d'hydfocsfbures, cha(}ue X est cfioisi de fscon ;nd6pendante dss sytres dans ie 
groope oonsttto^ d'atcmes d'tsaJog^ne, ds radicaux aScoxy comprertant t ^ 12 atomes de carbone et ds radicaiix 
acvloxy ccmpreoaoti S 12atomesd6 carbone, a ~ 1< 2ou 3 ; b« 8 oa 1 ; a+b = 1. 2 ou 3, ^condition que forsaue 
b B 1 aloFS a + b « 2 cu 3 ; 8t n 8^ un rjombre entier aiiant de 2 S 3 incius, pour former me suspension aqueuse 
d'une stiice fumee bydfophobs ; et (B) ds rnettre en contact is suspension aqueuse de ia sllice fumee hydrophcbe 
de (A) 3vec m solvani orgarsiqoe non miscibfs avec i'saii avac una proporSoR en poids ds soivsnt par rapport ^ 
!a siitoe sup6ri8ure s 0,1:1 pour effectuer de cette manic-re in sepssraSiofi de is -siiice iuin&& hydrophobe de ia 
suspension aqueuse rr^oysii de ia for«i3tic3!f d'-jrie a-jragsv.on cs partjcuies da silice nydrophobs, ina>rporant 
du sofvant organiqtje r.on ni:scibie avec reau, caos pn=:i.;. c-;; 5-.;;iva;5t ossriiqus ncn -f-iisclbie avsc "eau, 

2. P«>c^de ssicn ia rsvsndicstion 1 dans tequei ia siiice fumss a une surfacis spfecifique 3£T sup^rleiira S 50 m^-'g. 

3. Pr.jc^de seicn iss revsndica^ons 1 oo 2 dans ieque! !a suspension aqueuss de S'stape (A) cotnprsnd sn plus 
soivant organ ique misdbie avec I'sau en quantity suffisanle poor faciiiter Sa reaction de Is siiics i^mm svsc ie 
compose orgartosiSci^. 

4. Pr(5cSd§ sefen Vme qnslc&nqm des revendicalions 1 S 3 dans fsqusl ia sto ftim^s est pr feparie par i'hydroSyse 
sri pissse vapsifr d'uri haSosfSans. 

5. Pftjcsde sslOii i'jne queiconqae d«s fsvendicaJions 1 s 4 dans Sequsi !a cc:ic&r!'rs!ion de ia siiice fismfee dsns ia 
suijpsosion aqtisuse est csjrnprise darss un inSnrvaSie aiiant de 5 a SO poortient en poids. 

S. Pr-x^i-.oi; s^icn i'jne qusicorique des rsvencii'Caiioris 1 a f; dsns iequs- ia quarsttte cataiyiiqise ds Tadde foornit uji 
pH inf^rieur ou sgai 3 6 au cours de ia mise en contact de i'stape (A), 

T, Proc^d^ saion i :«ne queicoftque des revendiijations 1 S 6 dans iequs! i^a mfee en contad de f^tape (A) est effectuSe 
h une terr^rature canfjprise dans tin intervsite aiiant de 20^C a ^SO'C. 

8. Proc^d^ aelon Funs quelconque des sievsndicstions 3 S 7 dans iequei Ie soivant oiganique mtscibie avec I'eau 
Gosistitue m mm 10 poisrcsnt sn pQlsSs dela suspensictfi aqoeuse. 

9 . p!"«e^6 seion Fune q«e{c!ir5que des rsvendicafions 1^6 dans Iequei ia msse en contact de I'^taps (A) est effeotu^e 
en presence d'un teriaioadif qui faciiite la rSacSon dy oortupos* organosiSde avec ia sfiioe fum^s. 



10, ProcSd^ sasofi i'me queioonque des fsvendicatiorss 1 ^ S dans ieque! is composiS oi^ariosiiici^ est ajoutS en 
qu^ntitS telle qu'i! y a au mskis, 0,04 unit^ ofganosiiyie $!OUf una mM SIO^ prSsente dans ia siitce fumSe. 



